1.5 Inverse Functions & “u” Substitution with Logarithms Notes

Find the inverse of each function.

a. f(x)=In(x+2)-3 b. f(x)=log,(2x+1)+5
c. flx)=5"+1 d. f(x)=5-2"-4
a.
y=In(x+ 2) -3 Substitute each x with y and y with x.
- 1 72) = L
x=In(y+ “) 3 Isolate the logarithmic term.
x+3=In(y+ 2)
3 m(y+2) Use the property " = x to eliminate the
© ¢ logarithm.
e = y+2
et 2=y Solve for y.
ex+3 _ 2 _ J{'—l (-1_)
b.
y=log, (2x+ 1] +5 Substitute each x with y and y with x.
= Ty 5 : :
x =log; ('-1’ +1)+: Isolate the logarithmic term.
x—5=log;(2y+1)
335 _ glom(24]) Use the property b"®* = x to eliminate the
) logarithm.
3 =2y+1
35 _1=24 Solve for v.
37 -1
i - }!
31'_5 _1 _1
i)

Now you try: Find the inverse of f(x] = lc:-g( X+ T] —2



y=5"4+1
r=5"+1
x—1=5""°

Substitute each x with vy and y with x.

Isolate the exponential term.

Use the property log, b* = x to eliminate the

base of the exponent.

Solve for y.

Substitute each x with y and y with x.

Isolate the exponential term.

Use the property log, b* = x to eliminate the
base of the exponent.

Solve for y.

Find the inverse of: f (x)= A




Using the Structure of Expressions to Solve Equations

Example
Solve the equation e** —3¢™ —18=0.
e =3¢ -18=0
W =3u-18=0 The equation is quadratic in nature. let
(u 6)(1+3)=0 u=e" . Rewrite the equation in terms of u.
6=0 u+3=0 Solve for u.
=6 u=-3
=6 e =-3 Substitute ¢”* =u and solve for x.
Ine™* =In6 : : .
_ An exponential function will never equal a
2x=In6 negative number.
In6
X =
2

You try. Solve the equations using u-substitution.




